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Purpose: To retrieve a desired recording part in recorded 
voice information without operating any troublesome 
operation. 

Constitution: In a voice registration mode, a feature 
extracting part 40 extracts a voice parameter from a 
voice signal inputted from a microphone 10 and 
registers it through a switch 36 which is switched and 
controlled by a main control part 22 in a word 
registering part 38. In a retrieval mode, the main control 
part 22 controls a driving control part 28 and operates a 
high speed reproducing operation. Then, the feature 
extracting p art 40 extracts the voice parameter from a 
reproduction signal from a head 1 6 and transmits it 
through the switch 36 to a comparator 42. 
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The comparator 42 compares the voice parameter 
registered in the word registering part 38 with the 
transmitted voice pattern and transmits a detection 
signal to the main control part 22 at the time of 
detecting an equal part. The main control part 22 inputs 
the detection signal, then transmits a stop signal to the 
driving control part 28 and stops the high speed 
reproducing operation. 

[Claims] 

[Claim 1] 

An information reproducing device including a 
characteristic standard pattern registration means to 
register preliminary a characteristic standard pattern of 
speech information of predetermined length used as 
search information, a characteristic pattern extraction 
means to analyze a predetermined audio signal read 
from a recording medium with which speech 
information longer than speech information of the 
mentioned above predetermined length is recorded and 
to extract a characteristic pattern, a judging means that 
compares an extracted characteristic pattern with a 
characteristic standard pattern of speech information of 
predetermined length registered preliminary and judges 
the similarity. 
[Claim 2] 

The information reproducing device according to claim 
1 characterized by extracting a characteristic pattern by 
coding a digitized audio signal and changing this coded 
data. 
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[Claim 3] 

The information reproducing device according to claim 
1 characterized by comparing with a characteristic 
standard pattern of speech information of predetermined 
length an analog voice signal by which fast reproduction 
was carried out, changing a frequency axis, so that the 
similarity can be judged and recognizing and searching 
a fast reproduction signal. 

[Detailed description of the invention] 

[0001] 

[Industrial application] This invention relates to the 
information reproducing device used for the device that 
accumulates recording and reproduces the sound sent by 
the dictaphone device, a telephone line, radio, etc. that 
record and reproduce a sound. 

[0002] 

[Description of the prior art] Recently, what is in a 
manager's status especially with the clerical work 
rationalization in an office must manage many 
workloads and almost all time is spent on this. For this 
reason, if it is in creation of a letter, a reportwhile it 
cannot perform writing a manuscript by hand each time, 
but the contents of a manuscript are preliminary 
recorded on a tape instead of this and a secretary plays 
this, a type and a thing that carries out writing copy are 
performed. 

[0003] In such case, a note device that is indicated by JP 
60-25039 A and JP 63-1 12886 A is one of those are 
used, for example. It is thought that this note device is 
useful to perform type operation while a secretary hears 
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the contents of a tape. For this reason, many functions to 
cross variously are demanded. 

[0004] For example, in such a note device, there is a 
demand of a witness distinguishing form of a message, 
existence of a priority, many cautions, etc. that were 
recorded preliminary to what it is going to tell to a 
copyist and making him like to tell it. While the 
number, the position and various forms of the message 
that exists on a recording medium are discriminable as a 
feature further demanded in a note device, there is a 
thing of enabling it to search for a desired message 
easily on a recording medium. 

[0005]Then, the witness was made to record a tone or a 
cue signal as a recognition signal conventionally, for 
example after a series of texts later mentioned using 
dictaphones, such as a tape recorder, in order to 
distinguish from other texts that follow. When a related 
message needed to be recorded, he was trying to record 
the different tone or cue signal from the mentioned 
above recognition signal in the case of the record. 

[0006] The typical operation method for recording a 
recognition signal, when a message to inform a copyist 
on the way while the witness is performing record by 
oral statement etc. occur, when a cue signal is recorded 
as a signal that pushes and identifies cue and the end of 
oral statement message (a series of texts) record is 
shown, the mentioned above recognition signal pushes 
another cue and records a different recognition signal. 
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[0007] Thus, before a copyist writes down, he can 
perform fast reproduction of information and can hear a 
witness's attentions preliminary. Since the relative 
location of a recording medium and a cue signal are 
displayed on the display part of a note device at the time 
of this fast reproduction, the copyist can distinguish 
information to hear visually. 

[0008] The system configuration of such a note device 
takes composition as shown, for example on drawing 7 
(B). This drawing simplifies drawing 1 of mentioned 
above JP 60-25039 A. 

[0009] That is, in sound recording operation, the audio 
signal inputted from the microphone 10 is amplified 
with the microphone amplifier 12 and is recorded on 
recording medium that is not represented by the head 16 
via the sound recording playback amplifier 14. In 
reproduction motion, the signal detected from the 
recording medivmi by the head 16 is amplified with the 
sound recording playback amplifier 14, is amplified 
with the power amplifier 1 8 and is sent to the 
loudspeaker 20. Control of operation of these series is 
performed by the control part 22. This control part 22 
detects the state of the switch of sound recording and 
playback by the interface 24 and sends a control signal 
to the display part 26 or the driving control part 28 
again. The driving control part 28 controls the motor 30. 

[0010] When a cue button is pushed at the time of sound 
recording, a signal is sent to the control part 22 from the 
interface 24 and the control part 22 sends a cue control 
signal to the bias oscillating circuit 32 according to this 
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and makes a cue signal record on a recording medium 
by the head 16. A cue signal is detected from the cue 
signal detecting part 34 by the head 16 and the control 
part 22 makes predetermined operation that sent and the 
mentioned above control signal in the display part 26 or 
the driving control part 28 perform according to it at the 
time of reproduction or fast reproduction. 

[0011] 

[Problems to be solved by the invention] However, in 
the conventional note device, when looking for the 
desired part in the text by which oral statement record 
was carried out, the witness has to perform reproduction 
or double- speed reproduction and has to perform 
operation of actually hearing it with an ear and finding 
out the mentioned above desired part for the contents 
with slight accuracy. Generally, when such, by the time 
he finds a desired part, complicated operations as 
repeating operation of reproduction, a fast-forwarding 
and rewinding will be needed. 

[0012] This invention was made in view of the 
mentioned above point and an object of this invention is 
to provide the information reproducing device that can 
search a desired part, without performing complicated 
operation of repeating operation of reproduction, a fast- 
forwarding and rewinding, when finding out the desired 
part in the recorded speech information. 

[0013] 

[Means for solving the problem] In order to achieve the 
mentioned above purpose, an information reproducing 
device according to this invention, a characteristic 
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standard pattern registration means to register 
preliminary a characteristic standard pattern of speech 
information of predetermined length used as search 
information, a characteristic pattem extraction means to 
analyze a predetermined audio signal read from a 
recording medium with which speech information 
longer than speech information of the mentioned above 
predetermined length is recorded and to extract a 
characteristic pattem, it includes a judging means that 
compares an extracted characteristic pattem with a 
characteristic standard pattem of speech information of 
predetermined length registered preliminary and judges 
the similarity. 

[0014] 

[Function] Namely, in order to look for the part of a 
request of the speech information currently recorded on 
the recording medium according to the information 
reproducing device of this invention, registering 
preliminary the characteristic standard pattem of the 
speech information of the predetermined length used as 
search information, analyzing the predetermined audio 
signal read from the recording medium and a 
characteristic pattem is extracted, the extracted 
characteristic pattem is compared with the characteristic 
standard pattem of the speech information of the 
predetermined length registered preliminary and the 
similarity is judged. 
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[0015] 

[Example] Next, the example of this invention is 
described. 

(The 1st example) Drawing 1 is a drawing showing the 
composition of the 1st example of this invention and 4ie 
same reference numbers as on drawing 7 (B) are 
attached to flie same parts in the drawing. 

[0016] That is, in sound recording operation, after the 
audio signal inputted from the microphone 1 0 is 
amplified with the microphone amplifier 12, it is 
recorded on an recording medium that is not represented 
by the head 16 through the sound recording playback 
amplifier 14. In reproduction motion, after the signal 
detected from the mentioned above recording medium 
that is not represented by the mentioned above head 16 
is amplified with the mentioned above sound recording 
playback amplifier 14, it is further amplified by the 
power amplifier 18 and is sent to the loudspeaker 20. 
These series of operations are controlled by the main 
control part 22 by the interface 24, this main control 
part 22 detects states, such as recording switch REC, 
regeneration switch PLAY, the cue buttons CUEl and 
CUE2, the voice registration button RRREC and 
retrieval button SV and sends a control signal to the 
display part 26 or the driving control part 28 further 
again. According to the mentioned above control signal 
from the main control part 22, the display part 26 
performs the display variously, such as a cue signal 
display and a counter display and the driving control 
part 28 performs drive controlling of the motor 30. 
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[0017] On the other hand, if the mentioned above cue 
button CUE is pushed at the time of flie mentioned 
above sound recording, a signal will be sent to the 
mentioned above main control part 22 from the 
mentioned above interface 24. The main control part 22 
sends a cue control signal to the bias oscillating circuit 
32 according to this and makes a cue signal record on 
the recording medium that is not represented by the 
mentioned above head 16. and a cue signal is detected 
by the cue signal detecting part 34 by the mentioned 
above head 1 6 and the mentioned above main control 
part 22 sends a control signal to the display part 26 or 
the driving control part 2 8 and makes predetermined 
operation perform according to the detection at the time 
of reproduction or fast reproduction. The above is the 
same as that of the conventional device. The 
information reproducing device of this example has the 
still more nearly following composition. 

[0018] That is, depression of the voice registration 
button RRREC will send a signal to the mentioned 
above main control part 22 from the mentioned above 
interface 24. The main control part 22 switches the 
switch 36 to the word registering part 3 8 side according 
to this. And it is inputted into the audio feature 
extracting part 40 by the microphone amplifier 12, the 
vocal parameter extracted by this feature extracting part 
40 is inputted into the mentioned above word registering 
part 3 8 by the mentioned above switch 36 and the audio 
signal inputted from the mentioned above microphone 
10 is registered there. 



9 



[0019] Next, if retrieval button SV is pushed, a signal is 
sent from the mentioned above interface 24 and the 
mentioned above main control part 22 will send a fast 
reproduction actuating signal to the driving control part 
28 and will perform fast reproduction operation. After 
detecting a reproducing signal from the magnetic tape 
that is not represented by the mentioned above head 1 6 
and amplifying by the mentioned above sound recording 
playback amplifier 14 at this time, a vocal parameter is 
outputted by flie mentioned above feature extracting 
part 40. Here, when the mentioned above main control 
part 22 carries out switching control of the mentioned 
above switch 36, the vocal parameter is sent to the 
comparator 42. If this comparator 42 compares the 
vocal parameter registered into the mentioned above 
word registering part 38 with the voice pattern sent from 
this feature extracting part 40 and a part in agreement is 
detectable, it will send a detecting signal to the 
mentioned above main control part 22. If this detecting 
signal is inputted, the main control part 22 will send a 
stop signal to the mentioned above driving control part 
28 and will stop fast reproduction operation. 

[0020] When finding the part that a witness wants to 
rerecord, performing double-speed reproduction or 
reverse fast reproduction as mentioned above, by 
finding out the desired place by audio registration, 
without performing complicated operation of repeating 
operation of playback, a fast-forwarding and rewinding, 
a desired voice recording part can be searched and 
addition of a cue mark and recorded audio edit can be 
easily performed now. 
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[0021]By the way, magnetic tape is used as the 
mentioned above recording medium that is not 
represented and when searching performing fast 
reproduction, an audio signal will change by fast 
reproduction. For this reason, since the signal that 
carried out fast reproduction and the registered sound 
become a completely different audio signal, it is 
necessary to incorporate a certain technique that can be 
searched also with the signal by which fast reproduction 
was carried out. Then, when carrying out sound pattern 
matching to sound that was registered and fast 
reproduction was carried out, it is made to coincide a 
time- axis in this example by changing the sampling 
frequency at the time of voice registration and the 
sampling frequency of fast reproduction. At the 
registration time, it shall be 8 kHz and, specifically, a 
sampling frequency shall be 1 6 kHz at the time of 
double-speed reproduction. The concrete composition of 
the 1st example that incorporated such a technique is 
shown on drawing 2 and drawing 3. 

[0022] That is, the microphone amplifier 12 was 
connected to the microphone 10 and the magnetic head 
16 was connected to this microphone amplifier 12 by 
the sound recording playback amplifier 14 and the 
loudspeaker 20 is connected to the sound recording 
playback amplifier 14 by the power amplifier 18. The 
reference number 32 is a bias oscillating circuit and 44 
is an external microphone connection terminal. 
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[0023] For example, it is connected to the sound 
recording playback amplifier 14 or the power amplifier 
18 and the main control part 22 that includes a 
microcomputer performs control of sound recording and 
playback. The remote control operating parts 48, such as 
the keyboard 46, a foot switch and a hand controller are 
connected between each terminals D0-D3 of output port 
PD of this main control part 22 and each terminals KO- 
K3 of input port PK. Here, the mentioned above 
keyboard 46 has the recording key RECl , the rewinding 
key REWl , the reproduction key PLAYl , the fast 
forwarding key FFl, the voice registration key RRREC, 
the cue key CUE, the erase key ERASE, the stop key 
STOP and the search key SV. The remote control 
operating part 48 has the recording key REC2, the 
rewinding key REW2, the reproduction key PLAY2, 
PLAY3. 

[0024] The display circuit 26 is connected to each 
terminal AO of input/output port PA of the mentioned 
above main control part 22 - A3 and terminal B-2 of the 
input/output port PB and B3. This display circuit 26 is 
constituted so that status displays, such as sound 
recording, playback, rewinding and fast-forwarding, can 
be performed by LED. 

[0025] The solenoids 52 A, 52B are connected to each 
terminals E0-E3 of output port PE of the mentioned 
above main control part 22 by the solenoid driving 
circuit 50 that accomplishes a part of mentioned above 
driving control part 28. It is for these solenoids 52 A, 
52B driving a mechanism part in each mode and the 
solenoid 52A is driven at the time of sound recording 
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reproduction mode and drives the solenoid 52B at the 
time of fast forwarding rewinding mode. The motor 30 
is connected to the terminals F0-F3 of output port PF of 
the main control part 22 by the motor drive circuit 54 
that accomplishes a part of mentioned above driving 
control part 28. 

[0026] The backspace set part 56 is connected to the 
terminal BO of the input/output port PB of the 
mentioned above main control part 22. This backspace 
set part 56 is for setting up time to rewind only 
predetermined time, when it halts by reproduction mode 
and is again considered as reproduction mode. 

[0027] Each terminal GO - G3 of output port PG of the 
mentioned above main control part 22 connected with 
the bias oscillating circuit 32 and the terminal GO 
generates a CUE output signal according to cue key 
CUE operation of the mentioned above keyboard 46 at 
the time of sound recording mode. The terminal Gl 
generates an alarm signal, an AC output. It connects 
with the sound recording playback amplifier 14 and the 
terminal G2 generates the signal that delays the standup 
of the output of the sound recording playback amplifier 
14 predetermined time at the time of sound recording 
mode. Terminal G3 is connected to the bias oscillating 
circuit 32. According to operation of recording switch 
RECl of the mentioned above keyboard 46 and REC2, 
the REC output signal of sound recording starting is 
generated. 
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[0028] The REEL input for pre-end detection is given to 
the input port HO of the mentioned above main control 
part 22. In this case the REEL input pulse form rotation 
signal of the motor according to rotation of the reel that 
is not represented is used. While connecting the change- 
over switch 58 and connecting the mentioned above bias 
oscillating circuit 32 as a source of a cue signal to this 
switch 58, the mentioned above cue signal detecting 
part 34 is connected to input port INT. This cue signal 
detector circuit 34 detects a cue signal and is trying to 
input this detect output into the mentioned above input 
port INT from the reproducing output of the magnetic 
head 16 at the time of reproduction mode. And the 
oscillating circuit 60 is connected to terminal OSCO, 
OSClof the mentioned above main control part 22. 

[0029] Terminal SR of the digital signal processing part 
(DSP) 62 is connected to the mentioned above switch 
58 again. On the other hand, AD / DA converter 64 is 
connected at the nodal point of ttie mentioned above 
microphone amplifier 12 and the sound recording 
playback amplifier 14. And between both FSXs and a 
FSR terminal is connected between the terminal DR, the 
terminal POUT, terminal DX and terminal PIN and both 
the CLK terminal, respectively and this AD / DA 
converter 64 and the mentioned above digital processing 
part 62 transmit and receive the digitized sound data. 
The oscillating circuit 66 that generates the clock that 
determines access speed is connected to both the CLK 
terminal. 
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[0030] This oscillating circuit 66 is connected with the 
terminal H3 of the mentioned above main control part 
22. By the signal generated from this terminal H3, a 
clock frequency can be changed in the internal 
frequency divider 66A. Also, 4iis oscillating circuit 66 
is connected to FS terminal of mentioned above AD / 
DA converter 64 and the timing control circuit 68. It is 
connected to the terminals FSX and FSR of the 
mentioned above digital processing part 62 and the 
AD/DA converter 64 and this timing control circuit 68 
is controlling transmission timing. 

[0031] As for the mentioned above digital signal 
processing part 62, the address terminal and the data 
terminal are connected to the memory 70. The decoder 
72 connected to the control signal of this digital signal 
processing part 62 generates a selection signal and it is 
connected, so that it may be inputted into terminal CS of 
the mentioned above memory 70. 

[0032] The data terminal of the mentioned above digital 
signal processing part 62 is connected to the buffer 74 
again and this buffer 74 is connected with the 
mentioned above decoder 72 too. The terminals D1-D8 
of this buffer 74 are connected to the terminals C0-C7 
of input/output port PC of the mentioned above main 
control part 22. This buffer 74 is used in order to enable 
transmission and reception of data between the 
mentioned above main control part 22 and the 
mentioned above digital signal processing part 62 that 
differ in a process speed. Next, the operation in such 
composition is explained with reference to the 
schematic diagram of processing on drawing 4. 
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[0033] It passes along the course A on drawing 4 by 
making the characteristic standard pattern of the sound 
used as introduction and search information into the 
voice registration mode registered preliminary. The 
flow of processing in this voice registration mode 
becomes like the flow chart shown on drawing 5 (A). 

[0034] First, if the keyboard 46 is voice registration 
switched on RRREC, the main control part 22 will 
detect that from PD port and PK port and will input a 
sampling switching control signal into FT terminal of 
the oscillating circuit 66 from the output port H3. With 
this signal, the oscillating circuit 66 sets a sampling 
frequency as 8 kHz by the internal dividing switch 
circuit 66A (Step S 11). 

[0035] And after the audible signal inputted from the 
microphone 10 is amplified with the microphone 
amplifier 12, it is inputted into AD / DA converter 64. 
This AD / DA converter 64 sample an input analog 
audible signal by 8 kHz of sampling frequencies and 
changes it into a digital signal. This digital audible 
signal is sent to the pretreatment part 76 inside the 
digital signal processing part 62. In this pretreatment 
part 76, the inputted sound data in a high emphasis filter 
(pre-emphasis) after performing noise rejection using an 
adaptation filter, a VOX signal will be outputted, if it 
judges from spectrum, a level, whether the audible 
signal inputted from the microphone 10 is a sound and 
judges that it is silent (VOX) (Step S12). If this VOX 
signal is no longer detected (Step SI 3), sound data will 
be gathered in the block data for every 10 msec - 30 
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msec and will be sent to the feature parameter extracting 
part 40. 

[0036] Processing of this feature parameter extracting 
part 40 inside is shown on drawing 6 (A). That is, the 
block sound data sent from the pretreatment part 76 is 
inputted into the acoustic analysis part 40A. This 
acoustic analysis part 40A calculates an autocorrelation 
function from linear predictive coding. At this time, 
linear predictor coefficients {ai, a2, as, ... , ap} and 
autocorrelation function {r (1), r (2), r (3), . . ., r (p)} can 
be found using reverse spectrum coefficient calculation 
part 40B, block data of every feature parameter reverse 
spectrum coefficient {Ai, A2, A3, . . . , Ap} accumulating 
(Step S14). This reverse spectrum coefficient is 
accumulated in the word registering part 3 8 as retrieved 
data until that storage capacity fills (several seconds) 
(Step SI 5). And if a storage capacity fills, registration 
of the voice input signal from the microphone 10 will be 
finished namely, disregarded (Step SI 6). Next, 
explanation is added about a linear predictive method 
(linear predictive coding). 

[0037] The thing of analysis by a linear predictive 
method (linear prediction method) is usually called LPC 
analyzing. LPC is linear predictor coefficients (linear 
prediction coefficients) and the information about a 
spectrum is collected by the coefficient that is about ten 
pieces. The feature of this method searches for the 
generation process of a sound until the sound that 
becomes the origin of the voice uttered in the sound 
source comes out from a mouth through a vocal tract 
from a voice waveform. 
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It is the most effective means also as a synthesizing 
voice method not only as an analysis method of a 
spectrum. 

[0038] The voice waveform that reads N pieces (150 
pieces - about 300 pieces) for every (there are usually 
about 100 microsecond- 125 microsecond) ? t second is 
obtained in the continuous voice waveform s (t) as the 
digital data {s (? t), s (2? t), . . . , s (N? t)} . The thing of 
operation that reads such a waveform is called a 
sampling and the thing of read interval ? t is called a 
sampling period. In order to avoid complication, ? t is 
omitted and the data point in time t=n? t is written to be 
s (n). Only p pieces are as follows using the past value 
than using it in the value s (n) in a certain time n (time is 
n? t actually), it predicts (here, s' (n) is considaed as a 
predicted value to s (n)). 

s'(n) = -ais(n-l) - ais (n-2) apS (n-p) 

[0039] Since this formula expresses s (n) with the linear 
combination of the past value rather than it, it is called 
linear prediction. These linear predictor coefficients 
decide that predicted value s ' (n) becomes a value near s 
(n) as much as possible. The least-squares method is 
generally used as the effective method. 

That is, if a prediction error is set to e (n) now, it will be 

e (n) =s(n)-s' (n) 

= s (n) +ais (n- 1) + a2S (n-2) . . . +apS (n-p) 

[0040] e^ (n) about total time n of y^= e \ l)+ e ^(2)+ e 
^(3)+. . . a coefficient is decided that becomes the 
minimum. If the condition is searched, linear predictor 
coefficients can be found as follows. 
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[0041] 
[Equation 1] 

r(0)a, + r(l)iL„ + r(2)a, + + r(p-l)a =-r(l) 
r (1) a J + r (0) a^ + r (1) a^ + - + r (p-2) - - r (2) 



r(p-l)aj +r(p-2)a2 +r(p-3)aj + - +r(0)ap — r(p) 

This is called a normal equation r (0), r (1), . . . s (n) are 
called the autocorrelation function of signal. This 
autocorrelation function, 

[0042] 

[Equation 2] 
JhD 

r(m) = E s(n)s(n+m) m«0, 1, 2, p 

[0043] However, this adds {s(n)} itself and the things to 
which only m sample shifted the whole for it. At the 
time of m= 0, since r (0) is the double sum of a signal, it 
is the energy of s (n). Thus, a sampled value (s (1), s (2), 
. . ., s (N)} the simultaneous equations that calculate the 
autocorrelation function of an upper equation from, then 
are made are solved and linear predictor coefficients are 
calculated. 

[0044] A reverse spectrum coefficient becomes settled 
from the formula of s of total of this autocorrelation 
function {r (0), r ( 1), . . . , r (p)} , linear predictor 
coefficients {ai, a2, ap} and prediction error to the 
next. 
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s ^=r (0) Ao + 2r(l) Ai + 2r (2) A2 + . . . + 2r(p) Ap 

[0045] Next, it is set in the voice search mode that 
searches the registered sound. This voice search mode 
takes the course B in drawing 4. The flow of processing 
of this voice search mode becomes like the flow chart 
shown on drawing 5 (B). 

[0046] First, if search key SV of the keyboard 46 is 
turned on, the main control part 22 will detect it from 
PD port and PK port and will input a sampling 
switching control signal into FT terminal of the 
oscillating circuit 66 from the output port H3. Thus, it is 
set as the sampling frequency corresponding to fast 
reproduction. In this example, if it is search by double- 
speed reproduction, it will be set as 16 kHz (Step S21) 
(set to 24 kHz in 3X). The main control part 22 outputs 
a fast reproduction actuating signal to PE port and PF 
port, for example, is made to be reproduced by double 
speed (Step S22). 

[0047] And after the audible signal inputted from the 
head 16 is amplified with the sound recording playback 
amplifier 14, it is inputted into AD / DA converter 64. 
AD / DA converter 64 samples by 1 6 kHz of sampling 
frequencies and changes an analog audible signal into a 
digital signal. This digital audible signal is sent to the 
pretreatment part 76 inside the digital signal processing 
part 62. By this pretreatment part 76, after the sound 
data partis summarized to the block data for every 10 
msec - 30 msec and a high emphasis filter (pre- 
emphasis) lets it pass and it performs noise rejection 
using an adaptation filter etc., it is sent to the feature- 
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parameter extracting part 40. In this feature-parameter 
extracting part 40, like the time of voice registration 
mode, the block sound data signal Z (n) sent from this 
pretreatment part 76 is inputted into the acoustic 
analysis part40A and is calculated in an autocorrelation 
function from linear predictive coding. At this time, 
linear predictor coefficients {ai, slj, a^, a^} and 
autocorrelation function {r(l), r(2),r(3), r(p)}, it can 
be found next reverse spectrum coefficient calculation 
part 40B using reverse spectrum coefficient {Ai, A2, 
A3,. ..,Ap} asking (Step S23) , shortly, it is sent to the 
pattern matching part 42 as a comparator. 

[0048] In the pattern matching part 42, in order to 
compare the pattern of a standard voice and the voice 
pattem to search and to evaluate the form of the 
spectrum of patterns, spectrum distance is evaluated. As 
this interval scale, there are an LPC cepstrum interval 
scale, a weighting likelihood ratio (WLR) measure 
maximum spectrum distance scale method, etc. In this 
example, square sum s^ whose playback voice pattem is 
each prediction residual (prediction error) as the 
standard voice pattem of the word registering part 38 is 
calculated, from this prediction residual, the value 
drawn by likelihood l=-logs ^ is used as similarity and 
pattem matching is performed in quest of the spectmm 
distance of a playback voice pattem and a standard 
voice pattem. Drawing 6 (B) is a drawing showing 
processing of this pattem matching. Here, input pattem 
A is expressed with {al, a2, a3, . . . , al} to 10 msec - 30 
msec as a feature vector of the block data by which the 
part division was carried out and the standard voice 
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pattern B of the word registering part 38 expresses with 
{b 1 , b2, b3 , . . . , bJ} . The time of considering the flat 
surface that consists of Ihese patterns A and B, the 
series of lattice point C= (i, j) on this flat surface. 

F=Ci, C2, C3, Ck, Ck Ck= (ikjk) 

[0049] It becomes. Spectrum distance of ai and bj is set 
to d(c) =d (i, j). In pattern matching, although it 
searches for the minimum of this spectrum distance, 
pattem matching is changed into the problem of 
dynamic programming and finds the cumulative 
distance g here for simplification. 

[0050] 

[Equation 3] 

K (Cj^ > — « ( i , J > 

« <l-2,J-l>-+- 2 <i(i-l.J) + «i<i,j>" 
e (i-l.j-l)H- 2 d CI. J) 

(l-l,J-2)+ 2 dl (i,J-l)+ d <i, J) 

calculation is performed repeatedly. 

[0051] Thus, when carrying out pattem matching and 
fulfilling the conditions that distance is certain, shifting 
a standard pattem and a playback voice by one frame 
(block data unit of 10 msec - 30 msec), it judges that 
the corresponding word existed. 

[0052] That is, if it returns to the mentioned above step 
S23 and there is a pattem in agreement after clearing an 
input pattem (Step S25), if there is no standard pattem 
that is in agreement with an input pattem (Step S24), a 
code area and inclination restrictions as shown on 
drawing 7 (A) are provided and matching is judged 
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(Step S26). And if it has separated from this code area 
and inclination restrictions, it progresses to the 
mentioned above step S25 and that pattern will be asked 
for the accumulation g, namely, cumulative distance, if 
it has not separated (Step S27). And if the cumulative 
distance g has not reached a retrieval window (Step 
S28), when it is judged that it returned to the mentioned 
above step S23 and the retrieval window was reached. A 
detecting signal is sent to the INT terminal of the main 
control part 22 from the pattern matching part 42 and 
so, the main control part 22 sends a control signal to the 
driving control part 28 from PE port and PF port in 
order to perform a reproduction stop (Step S29). During 
search, the control signal for making a display that 
makes the display part 26 blink a repeat display from 
PA port of the main control part 22 accomplish is sent. 

[0053] As mentioned above, when finding out the part 
that a witness wants to record when recording and 
adding a voice message and a voice message 
recognition signal later, the sound equivalent to the 
sound currently recorded on the desired place is 
registered and the desired place can be found and 
searched with performing speech recognition in the tape 
position by audio record, performing double- speed 
reproduction or reverse fast reproduction. When what 
put in the cue signal specially until now and was 
performing a message and directions to the secretary 
inputs a sound from a microphone, for example during 
"addressing to a secretary" and sound recording, it 
enables a desired part to search the inputted sound to 
reliance. 
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[0054] The above description explained the technique of 
changing the sampling frequency at the time of voice 
registration and fast reproduction, so that it could refer 
also to the signal by which fast reproduction was carried 
out, but it is also possible to use the following 
techniques, for example. 

(1) Perform a word registration sound or the interval 
conversion process (frequency conversion processing) 
of a reproducing signal before electrical parameter 
extraction. 

(2) Perform frequency- axis conversion data processing 
at the time of pattern matching. 

(3) In order that a gain may go up at the time of fast 
reproduction, perform gain correction. 

(2nd example) Next, the case where this invention is 
applied to digital sound recording reproducing device is 
explained. 

[0055] Namely, after the 2nd example carries out digital 
sound signal conversion, by digital signal processing, it 
codes a sound, extracts an audio feature parameter and 
stores it to a tape, a disk, semiconductor memory, etc. 
And voice search changes the parameter that can be 
found at the time of the mentioned above coding, 
performs audio pattern matching and searches a sound. 

[0056] In drawing 8, the audio signal first inputted from 
the microphone 80 is inputted into the 1st amplifier 82. 
The output terminal of this 1st amplifier 82 is connected 
to the terminal ANALOGIN of the AD/DA converter 
84. 
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The terminal ANALOGOUT of the AD/DA converter 
84 and the input terminal of the 2nd amplifier 86 are 
connected and the loudspeaker 88 is connected to the 
output terminal of this 2nd amplifier 86. That is, after 
changing the audio signal digitized into an analog signal 
by the AD/DA converter 84, sending it to the 2nd 
amplifier 86 and amplifying it with this amplifier 86, it 
is outputted to the loudspeaker 88. 

[0057] Between the AD/DA converter 84 and the digital 
signal processing part 90, terminal DT, the terminal 
PCMIN, the terminal PCMOUT, the terminal DR and 
the terminal CLK and the terminal SCLK, the terminal 
FSR, terminal FSX and the terminal RFS and the 
terminal TFS are connected, respectively, the signal by 
which digital conversion was carried out by the AD/DA 
converter 84 is transmitted to the digital signal 
processing part 90 or the signal processed by the digital 
signal processing part 90 is transmitted to the AD/DA 
converter 84. 

[0058] The terminal ADDRESS of the mentioned above 
digital signal processing part 90 is connected to the 
terminal ADDI of the 1st buffer 92 and flie terminal 
ADDI of the 2nd buffer 94. Terminal DATA of the 
digital signal processing part 90 is connected to the 
terminal DATA! of the 1st buffer 92 and the terminal 
DATAI of the 2nd buffer 94, each terminals RD, WR, 
DMS of the digital signal processing part 90are 
connected to the terminals RD, WR, BMS of the 1st 
buffer 92 and the terminals RD, WR, BMS of the 2nd 
buffer 94. 
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[0059] The terminal ADDO of the 1st buffer 92 and the 
terminal ADDO of the 3rd buffer 96 and the ADDRESS 
terminal of the 1st memory 98 are connected and the 
terminal DAT AO of the 1st buffer 92 and the terminal 
DAT AO of the 3rd buffer 96 and the data terminal of 
the 1st memory 98 are connected. Similarly, the 
terminal ADDO of the 2nd buffer 94 and the terminal 
ADDO of the 4th buffer 100 and the ADDRESS 
terminal of the 2nd memory 102 are connected and the 
terminal DAT AO of the 2nd buffer 94 and ttie terminal 
DATAO of the 4th buffer 100 and the data terminal of 
the 2nd memory 102 are connected. Each CS terminal 
of the 1st buffer 92 of the above and the 3rd buffer 96 
and CS terminal of the 1st memory 98 are connected 
and CS terminal of the 2nd buffer 94 and the 4th buffer 
100 and CS terminal of the 2nd memory 102 are 
connected. 

[0060] The terminal ADRB of the main control part 104 
is connected to the terminal ADDI of the 3rd buffer 96 
and the terminal ADDI of the 4th buffer 100. Terminal 
DAB of the main control part 104 is connected to the 
terminal DATAI of the 3rd buffer 96 and the terminal 
DATAI of the 4th buffer 100. Each of the main control 
part 104 terminals IR and IW are connected to the 
terminals RD and WR of the 3rd buffer 96 and the 
terminals RD and WR of the 4th buffer 100. 

[0061] Terminal SBl and terminal SB2 of the main 
control part 104 are connected to the terminal A and the 
terminal B of the decoder 106. The terminal YO of this 
decoder 106 is connected to terminal CE of the 1st 
buffer 92. 
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Similarly, connect the terminal Yl of the decoder 106 to 
terminal CE of the 2nd buffer 94, the terminal Y2 is 
connected to terminal CE of the 3rd buffer 96 and the 
terminal Y3 is connected to terminal CE of the 4th 
buffer 100, respectively. 

[0062] The lOR terminal of the mentioned above digital 
signal processing part 90 is connected to the INT 
terminal of the main control part 104. It is connected to 
the display for indication 108 and PA port terminals of 
the main control part 104 display each operating state. 
PB port terminals of the main control part 104 are 
connected with the keyboard 110. And terminal IRQ, 
terminal INT and terminal SIO, terminal SIO, the 
terminal SCL and the terminal CLK are connected 
between the main control part 104 and the memory 
cartridge 112. 

[0063] Terminal BF of the 1st buffer 92 and the 2nd 
buffer 94 is connected to the logic circuit 1 14. And this 
logic circuit 1 14 output terminal and the terminal FB of 
the main control part 104 are connected. Next, operation 
of the digital sound recording reproducing device of 
such composition is explained. 

[0064] In introduction and sound recording mode, if the 
REC switch of the keyboard 1 10 is pushed, the main 
control part 104 will detect a recording start through PB 
port and will transmit the instruction code that makes 
compression processing preparations to the digital 
signal processing part 90 by the 3rd buffer 96 and the 
1st buffer 92. 
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[0065] Here, after the audio signal inputted from the 
microphone 60 is amplified with the 1st amplifier 61, it 
is sent to the AD/DA converter 84 and analog- to-digital 
conversion is carried out by this AD/DA converter 84. 
The signal by which digital conversion was carried out 
by this AD/DA converter 84 is transmitted to the digital 
signal processing part 90. In the digital signal 
processing part 90, after packing the digitized audio 
signal into the block data of 10 msec - 30 msec, an 
audio feature parameter is extracted from this block data 
using an analyzed type voice encoding system like a 
CELP coding mode and a parameter is quantized. 

[0066] The main control part 104 sends a signal to CE 
terminal of the 1 st buffer 92 preliminary by sending a 
control signal to the decoder 106 from the terminals 
SBl and SB2 and this 1st buffer 92 enables it to receive 
data on the other hand. 

[0067] And the digital signal processing part 90 
transmits the data coded by the data terminal to the 1st 
buffer 92. The 1st buffer 92 sends the signal with 
transmitted data to a memory from terminal BF to EB 
terminal of the main control part 104, after transmitting 
this data to the 1st memory 98. 

[0068] According to this, by sending the signal of 
terminal SBl and SB2, the main control part 104 sends 
a control signal to CE terminal of the 2nd buffer 94 and 
the 4th buffer 100 from the terminal Yl of the decoder 
106 and Y3 and changes it into the state in which a data 
input/output is possible. 
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[0069] And the main control part 104 receives the 
coding data of the 1st memory 98 by the 3rd buffer 96 
and this is transmitted to the memory cartridge 1 12 by 
the serial terminals IRQ, SIO and SCL. 

[0070] While the main control part 104 is performing 
the mentioned above work, the digital signal processing 
part 90 transmits the data that calculated the audio 
signal block of the following input signal and was coded 
to the 2nd buffer 94. 

[0071] If coding data is transmitted to the 2nd memory 
102 from 4ie 2nd buffer 94, a control signal will be 
outputted to the logic circuit 114 from BF terminal and 
it will inform that data transfer was carried out to EB 
terminal of the main control part 104 from the output 
terminal of this logic circuit 114. 

[0072] According to this, by sending the signal of 
terminal SBl and SB2, the main control part 104 sends 
a control signal to CE terminal of the 1st buffer 92 and 
the 3rd buffer 96 from the terminal YO of the decoder 
106 and Y2 and changes it into the state in which a data 
input/output is possible. 

[0073] After that, the STOP button of the keyboard 1 10 
is pushed and the mentioned above operation is repeated 
similarly and performed until the main control part 104 
recognizes it and sends a stop signal to the digital signal 
processing part 90 through a buffer. That is, the data 
transfer between the digital signal processing part 90 
and the main control part 104 passes 2 courses of the 
course by the 1st buffer 92, the 1st memory 98 and flie 
3rd buffer 96 and the course by the 2nd buffer 94, the 
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2nd memory 102 and the 4th buffer 100 by turns and is 
performed. 

[0074] Thus, since linear predictor coefficients are 
accumulated as data, the thing using analysis coding as 
CELP whose coded data can be changed into the feature 
parameter of the sound for pattern matching. It has the 
feature at the place that can be searched at high speed as 
compared with the tape recorder of the 1st example that 
also mentioned above voice search. 

[0075] It is a functional block diagram of the digital 
sound recording reproducing device of this example of 
drawing 9. The flow shown in the course A in the 
drawing is in voice registration mode and the course B 
shows the flow of voice search mode. 

[0076] In voice recording mode, after the audio signal 
amplified with the microphone amplifier that inputs a 
soimd and is equivalent to the above 1st amplifier 82 
from the microphone 80 first is changed into a digital 
signal with A/D converter 84A constituted in the 
AD/DA converter 84, it is sent to the digital signal 
processing part 90. This digital signal processing part 90 
takes composition as shown on the drawing, first, a 
signal is sent to the coding part 116 and the analysis 
coding of the above is carried out. And this coded data 
is sent to the main control part 104 by the temporary 
storage part that is equivalent to the mentioned above 
memory 98, 102 with the switches S1-S3 that includes 
the mentioned above buffer and a decoder and is 
recorded on the recording medium equivalent to the 
mentioned above memory cartridge 112. 
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And it is longer than the speech information registered 
into the word registering part 122, namely, much speech 
information is usually recorded on this recording 
medium. 

[0077] In sound reproduction mode, by the main control 
part 104, the switches SI -S3 and the temporary storage 
part 98, 102, the coding data from the recording 
medium 1 12 is sent to the decoding part 1 18 of the 
digital signal processing part 90 and is decoded. And it 
is changed into an analog signal with D/A converter 
84B constituted in the decoded audio signal AD/DA 
converter 84 and after being amplified with the power 
amplifier equivalent to the above 2nd amplifier 86, it is 
outputted to the loudspeaker 88. 

[0078] In voice registration mode, after the audio signal 
amplified with the microphone amplifier that inputs a 
sound and is equivalent to the above 1st amplifier 82 
from the microphone 80 is changed into a digital signal 
with A/D converter 84A constituted in the AD/DA 
converter 84, it is sent to the digital signal processing 
part 90. In this digital signal processing part 90, first, a 
signal is sent to the coding part 116 and the above 
analysis coding is carried out. This coded data is sent to 
the feature-parameter converter 120, it changes into a 
feature parameter using the linear predictor coefficients 
included in data, the same reverse spectrum coefficient 
as the above 1st example is obtained and it registers 
with the word registering part 122 for several seconds. 
At this time, registration is performed by voice starting 
like the above 1st example. 
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[0079] The coding data from the recording medium 
(memory cartridge) 112 with which the recording place 
was managed from the main control part 104 in voice 
search mode by the switches SI -S3 and the temporary 
storage parts 122 A, 1 12B. It is transmitted to the 
feature-parameter converter 120, is changed into a 
feature parameter like the above and is sent to the 
pattern matching part 124. The method of this pattern 
matching takes the same method as an example as 
shown in the above 1st example. Predetermined stop 
processing is performed pointing out that a detecting 
signal will be sent to the INT terminal of the main 
control part 104 and a recording place will be found, if 
pattern matching is detected. 

[0080] Since the parameter of linear prediction is 
included in the coded data in digital sound recording 
reproducing device, this is used, it is possible to change 
into the feature parameter of the sound for pattern 
matching from linear predictor coefficients and voice 
search also has that there are few operation amounts and 
an effect by random access that can be searched at high 
speed as compared with the above tape recorder of the 
1st example. 

[0081] If the view of this invention is promoted, 
application of deleting the specific language by which 
speech recognition was carried out or replacing by 
another language is possible too. For example, deletion 
of the language corresponding to the registered 
language can be automatically performed by registering 
language to delete and pushing a deletion button during 
reproduction of the portion in which the language is 
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included. Thus, it is dramatically effective when there is 
much language to delete. 

[0082] 

[Effect of the invention] As explained in full details 
above, according to the information reproducing device 
of this invention, finding the requested part of the 
recorded speech information because the desired place 
can be found by audio registration, the part of the 
mentioned above request can be searched without 
performing troublesome operation of repeating 
operation of reproduction, fast- forwarding and 
rewinding. 

[Brief description of the drawings] 

[Drawing 1] is a block diagram of the information 
reproducing device of the 1st example. 

[Drawing 2] is a drawing showing the half of a circuitry 
drawing where the information reproducing device of 
the 1st example is detailed. 

[Drawing 3] is a drawing showing the remaining half of 
a circuitry drawing where the information reproducing 
device of the 1st example is detailed. 

[Drawing 4] is a block diagram for explaining the 
function of the information reproducing device of the 
1st example. 

[Drawing 5] (A) and (B) are flow charts that show the 
operation in the voice registration mode and voice 
search mode of an information reproducing device of 
the 1st example, respectively. 
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[Drawing 6] (A) is a drawing showing the composition 
of the feature extracting part in drawing 4 and (B) is a 
drawing for explaining pattern matching processing. 

[Drawing 7] (A) is a drawing for explaining search by 
pattern matching and (B) is a block diagram of the 
conventional sound reproduction device. 

[Drawing 8] is a detailed circuitry drawing of the 
information reproducing device of the 2nd example. 

[Drawing 9] is a block diagram for explaining the 
function of the information reproducing device of the 
2nd example. 

[Description of numbers] 

10... A microphone, 12... A microphone amplifier, 
14. . . A sound recording playback amplifier, 16. . . A 
head 1 8. . . A power amplifier, 20. . . A loudspeaker, 
22. . . A main control part, 24. . . An interface, 26. . . A 
display part, 28 ... A driving control part, 30. . . A motor, 
32. . . A bias oscillating circuit, 34. . . A cue signal 
detecting pari, 36... A switch, 38, 122... A word 
registering part (characteristic standard pattern 
registration means), 40. . . A feature extracting part 
(characteristic pattern extraction means), 42. . . A 
comparator (judging means) 
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inputted from a microphone 10, and registers it through a switch 36 which is switched 
and controlled by a main control part 22 in a word registering part 38. In a retrieval 



mode, the main control part 22 controls a driving control part 28, and operates a high 



speed reproducing operation. Tlien. the feature extracting part 40 extracts the voice 
parameter from a reproduction signal from a head 16, and transmits it through the 
switch 36 to a comparator 42. The comparator 42 compares the voice parameter 
registered in the word registering part 38 with the transmitted voice pattern, and 
transmits a detection signal to the main control part 22 at the time of detecting an 
equal part. The main control part 22 inputs the detection signal, then transmits a stop 
signal to the driving control part 28, and stops the high speed reproducing operation. 
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[0 0 19] ^^tc. <^^4^'^>S Vt^ff^n^i:. ±IB 
^>^-7x-X2 4*>e.fM^*^iM?)n. ±IB±f|iJ» 

2 2(i. iS)iS4i!imi^^igi]»gP2 ^\Lm-m 
yyfw xm%^ L rz<A. mmwm% \ o t^^/ ^ 

IBX^7f-3 %^mmm-t^^t\Z^K). Jti?i§4 2 

mmm>^ ^^^mh^xtrc^^)^^-y}L^it 

\'dm{m->i.m,. ±%\m'2 2\.t. ^(j^m^mif'X 
■ht^^ hwmm% 2 8 \Li^Lm^^ *) > m 

[0 0 2 0] uKDXoicLx. ismm^mKMn 

^mc. ^mm(Dmm. ^po^mmi^^r^x^'Dij- 
mctiz^ox. m, w-m^. ^tmbmmm 

mps^mmt^ntt^xt. +a-v-^(Dii*n^^^ 

[0 0 2 1] t!i6x\ lEPfmmmmwtixmn. 

^mmx^^pmmitLxb^oo ^(Drcib. 

i^mn± L tcm tmi r^^^m^ < m^^pm 
icr^^m. Mmn^^nrdmx mmx^^ nm^ 



(4) 

5 

m^.-vii'ify/v y^'mmm s h k z 7\ i^mn^ 
m 1 mmmmmmmm 2 mm 3 izmto 

[0 0 2 2] v-r^i oic-7-(^7yfi z^m 
mi. cov^^yyT'i zizu^n^yyfi 4^ft 
Lxm%^y F 1 G^mmu tmm^yyfi 4 10 

[0 0 2 3] mti'v-f-^nnyea-^Tlij^c^n^ 

PK(D§iS?K0~K3OP^{i:+-t'-K4 6. 7- h 
x-r yi-^/^y ¥ayhu-yr^E(D V'E^nym'fW- 4 

^^^-RECK #tML+-REWK #4+-P 
LAY K ^jM?34^-FF K ^^1^:^^-RRRE 
C. :^^:i.-:^^-CUE. r^i+-ERASE. ^lh+- 
STOP. ^m^-SV^^LXl^^o ^Tc. U€3y 
jiftgP4 8{i, iJ^4^-REC2. #tML+-REW 
2. S44^-P L AY 2, PLAY3, H^WLTV^ 

[0 0 2 4] ±E±»g|5 2 2 <DAai:'34-°- F P A 
a^AO~A3:RtfAtB;'3'1^-FPB(D4S?B2. B3 
tcti, ^^01^2 6*^^it?nTI/^§o c:cOS^@i^2 30 

[0 0 2 5] ±E±»g|5 2 2 - F P E O^S 

?E 0~E 3jCti. ±f2|gi)$ij»2 8(D-S^^f&tV 
Uy-rFMgijfUSSSO^/rLT. Vb/^F5 2A. 5 

zB^^mtxi^^o cnevuz-r F5 2 A, 523 
F{cigij-r^fcfc®t(OT% vi^z-r 
F5 2 Atiii^s^t-F^fM^n. ^fcvuy-r 

F5 2 Bti¥iMD#tML€-F^(c|gii$n§o f 

/c. ±$iJW2 2©tti:'3Jl<-FPF(Dffi?F0~F3{C 40 

4%^LT. ^r-^3 O^g^iiLTl^So 
[0 0 2 6] ±fB±»g|52 2 (7)Atiit/t°- F P B©ffi 

[0 0 2 7] ±lB±$iJ®ai5 2 2 ©tBtl^l^- F P G (Dm 
?G0~G3CD|^. iS?G0{i/W7Xfgji|HlS§3 2(C 
Si^ LT t3 D . F^tc, ±f2+-.-p- F 4 6 © 50 



3 9 2 8 9 

6 

4^a-+- c u E^ftfctsuT c u E Hitimm^t 

4t§o 4S^G2{i. m^n^jy-:^! 4izmu m 
^t-F©i:t> m^n^jy-fi 4(Dihti(DiL^±ti^ 

/W7Xfgii[51j^3 2(i:g^i^LTfc'D. ±IB4^-#'-F 
4 60S^X'<>y^REC 1, R E C 2 ©SimcfS i; 
T, iJ^^il<DRECai:'7m^%ft^t5o 
[0 0 2 8] ±i5±$iJM 2 2 ©At/ 4-°- F H 0 Ui^ 
7" U X y F1ttH©/cfc© R E E L A^b^^x J; 9 L 
TV^^o <1©^^©R E E lkt}it. ^0^©'J-;l/© 

So ttc. A;bJl-°-F I NTfCfi. ^g|X-r7^5 8^ 

^iML. i:©7.^7^5 8tc4^a-fi^Mi:LT©±fe 
/U7X^jiI51SS3 2^^l!1-^i:i!^.{C. ±IB+a- 
fi^^tHgP3 4^j^MLTl^So Cl^^a-fi^^ailHl 

883 4 tt. S4t-K^. mn^y F 1 6©ll^l±J;^/c); 

t}t°-h I NTfcA^'j-rS.t^tcLTV^Sc tir. ± 
IB±3HJ» 2 2 ©Si^ 0 SCO, 0 S CI fcti, fgtilel 
S&6 0^iiiiLTi/>§o 

[0 0 2 9] ±S;^-r>y^5 StCJiSfc, rV^ivm 

jaagp (DSP) 6 2©ss?s RA^'g^M^nri^So - 
15. ±lBv^^7y/i 2i:i|gS47yyi 4©j^ii5 

.-i^jCAD/DA^^gge 4*^g^$nTV^I)o ^LT. 
C©AD/D A^^g§6 4 i:±IBri^'^7l/5aagP6 2 t 
\t. ^n^'tli^^DR^iS^POUT. m-V)Xt^^ 

p I N. i^c L kss^PbI s xRrf F s rjs^f^*^ 

[0 0 3 0] Z(OWm^Q 6{i. ±fBi*im2 2© 

^"^wihW^trixm. c:©!^?H3*^5>ft4t§ 

AD/DA^i!f§6 4©FSiS^. Rt/^-l'^y^'SiJil 
lHlSS6 8te:tgl^^tiTV^:5o u©^f-r^ y^fiJiHUSS 
6 8(i:. ±fBTv^^;I/5aagl56 2J^t>"AD/DA^^g§ 
6 4©4S?FSX. FSRtCg^M^n. fijM^^^yy 

[003 1] ±iBf >^^;i/M^saasP6 2ti. ^tu 7 

0\t7Y\^7.mtT-^mii^Wm.t^X\^^^o S 

fc. i:©Ti/"^;Hi^®ag|56 2©»M^[citl^^n 
fcT3-^*7 2(i. IMI^^fg^b. ^n^±IB^€ 

u 7 o©s^c stcA;^i-ri.<kag^i^$nTi^So 

[0 0 3 2] ±MTi^^)\^mm^^2(Dr~^m- 
\i^tc. /^y77 7 4{cg^^$ti> ^/^y7r7 4«± 

mrn-'^l 2t%.m.t^X\^^o i:©/^y77 7 4 
©JS?D 1 ~D 8 ti. ±lB±f|iiM2 2 ©AHitlJ}^- F 
PC©4S?CO~C7{cgil$tlTV>So (:©/^y77 



(5) 



[0 0 3 3] ?7]i6fc, mMt bxmt^^pm 

ct^tC^-So 10 

[00 3 4] St\ F 4 6 O^f^M^X-r 7^ 

RRREC^ONtSi:. ±»gP2 2{i. ^©dt^ 

mim^Ktit^o co^m^cx^. mmeeim 

KHzm^-rS Ur^^^'S 1 1) o 
[0 0 3 5] ^LT. 1 Ot>-^^Xtithfc^m{t 

^{i. ■7-r^'7yyi 2 7?tifs^nrdt. ad/da^ 

>y^SI!(8 KH z T-A;'77toi^"^lfH^% 
;l/fg^{l:$n/ctlfi^ti. rv;^;Hi^5aigP6 2® 

i^gi5<?:)mfsaaaP7 6(cj2^?)in§o ccoHuJaagp? 6t- 

^^tTo/tt. V^i'l o*^5.A:^$nfc^l«^A<^ 

(VOX) ^iij^-r§i:voxfi^^tii:^)-r§ 

Ur^ys 1 2) 0 COV0Xm^;b^^tll^?n^<* 30 

iXr-y-fS 1 3) . ^WT-'^lil 0ms e c~ 
3 0ms e cft07"P7^f-^{i:$i:i6e.nT#^/^ 

[0 0 3 6] !imm^^y?^-miii^4op^^<Dm 
a. 06© (A) (c^-Tcfc^ic^&^o iP^, luiaagp? 

s' (n) =— ai s (n — 1) —az 

[0 0 3 9] s (n) {i^tlcfcOtlSOfi 

i/^§o c ©M^^!|iJ^S{ii^iiiKii s ' ( n ) A^-e t § /c«40 
£ (n) = s (n) — s' (n) 

= s (n) + ai s (n— 1 ) 

+ 32 

[0 0 4 0] e' (n) ©^^iJntCOl^TOiitly' = 
e' (1) +£' (2)+e' (3) 



m^6-l 392 8 9 



8 

4 0A(i:Ati$n^o !i(Dm^^^^AOAii. 

mm (a, , , 33 . -, ap } ^:g3|gl^^ 
(r (1) , r (2) , r (3) . -r (p) } 

0 . c n^ffli/^Ti^ x-^^ F mmwia^ 4 o b □ 

^ {Ai , Ae , A3 , -. Ap } mmmt^ a 

ryfs 1 4) o cmT.-^'^^hmmt. 

T'-'^tLxmm^n^ (Xr>yys 1 5) o ^LT. 

A:^jm^<DW#tt^iii^5. EP^ii^g-rs iXT-yf 

s 1 6) o ccT. SlJ^^jlJS (iiJg^?W^*T) 

[0 0 3 7] I^Jf^i^iM (linear prediction lethod) 

l?Ctli. mB^Mm (linear prediction coeffi 

cients) (DCtX\ F;WCggt^'lf^*M OfiS 

^x<D^p(o^mm^pmBi)'^Ji^isbxb^o to 
[0 0 3 8] mmbTc^^pmu it) ^At#s (ji 

^fil 00/is~l 2 5 s;!3^^V^) tCNfi (1 5 0f@ 
~3 0 0ffl@je) ^M^^^^^I^Z^ff^*^ is (At) , 
s (2A t) , s (NA t) } t\,^omT-^t 

^yfvy'!7'mL. m^mK)fBmM<Dct^'^yf 

X. ^^Jt=nA t(C*5l3-5iSiJ^x-^^s (n) 

(n) ^^niimi:<Dimpmmmoxmiors 

mit^t^^^ (CCX. s' (n) ^s (n) IZM 

t^mmtbx^^^) o 

s (n — 2) — ap s (n — p) 

tts (n) ic'^imcrji^^olcmab^o t(D^m^ 

tixm^b2^i^if-mmcm^^nx\^^^c fiP^^ 
tmmm^e (n) twi; 



s (n — 2) •••+ ap s (n — p) 
[00 4 1] 



(6) 



r(0)a, +r(l)a- +r(2)a, + - +r(p-l)a « 

I £ 6 p 



^rme-i 39289 
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r(l) 



r(l)aj +r(0)a2 "'"^^^^^s + *" +r(p-2)ap = - r(2) 



r(p-l)aj +r(p-2)a2 +r(p-3)ag + - +r(0)ap =-r(p) 



cmmyj^^tmrnx. r (0) . r (o . - 
m^s (n) (o^^mm^tmm^o coisffl 
mmmt. * 

N-m 

r (m) = S s(n)s(a+m) 
ii*>l 

[0 0 4 3] mm^x\ cm is (n) } mt^ 

ingLfctOT^So m=0(Dt^iai. r (0) liiM 
^(D2lfqT-fe§*^?) s (n) c7)XT-;l/^-7-fei)o fif 20 

oT. ■9-y:/;Hfi (s (i) , s (2) . s 

(N) } f^ihi^mEmmmmLx. ^nxm 

o' = r (0) Ao +2 r (1) A, 

5<D (B) iC^tyu-=f-^~h<D^viCfii^o 
[0 0 4 6] +-JP-F4 6CD1^^4^-S V^O 

h^Om^LX. li!itlt°~hU3^'0^mm^6 6CDF 30 

6KHz{c^^$ti5 (3^Mi2 4KHzi:^;S) 
UT>y7'S2 1) 0 ifc. ±$iJilg|52 2{i. PE/}^- 
F i: P F 4?- F fci^iiS4i){^fi^;&tB;l3 L. 

mxn^^no^oict^ Uy-y/s 2 2) » 

[0 0 4 7] ^LT. -N>y F 1 67b^?,A:^l$n/c^#fi 
^ti^^^47y7l 4-Clt^g$nfcfi. AD/DA^ 

^t§6 4tcA;^)$n§o AD/DA^^g§6 4fi. -y-y 40 

yy^JSclit 1 6 KH z T"9->yy y^^tToTT:^ 

^(Dwmm Qicm^n^c c(Dnt-Mm^7 6x\ ^ 

^T-iJ'EP^ttl 0ms e c~3 0ms e c^(07uy 

i^fTofd^. !iti^/'?5;<-^ttaia5 4 0{cjie,n?.„ 

ilO!itm^-?7^-^5'ttttigP4 OT'ti. ^^§iSt-F<D 

i:ti:|Bl1i{i:, cotuSQagP? 6*^e>j^6.nT< §7*0 50 



* [0 0 4 2] 
[S(2] 



m=0, 1, 2, p 



^ iE>nmiLi5m^mi^xim^mm^^ib^o 
[0 0 4 4] ^Tc. '^7.-^^hmmii. cm^mm 
mm [r io) , T (\) , r (p) } mmm 

^m {a, . 32 , -ap } t^mm^(Dm^(Do' f)^ 

+ 2 r (2) A2 +-+2 r (p) Ap 
7 ^mi'-^mn Z ( n ) /)^-^S5i-«Tg|5 4 0 A }C A:*: 

C(Dtt. mB^m^m (a, , a^ . 33 . -, 
ap } i:gHfflMMIS {r (1) . r (2) . r 

(3) , -. r (p) } m^^. 'Alc. 
mnm4 0BX!imm^xm7.-^'>h)im (a 

, , Az , As , -, Ap } ^^46 (Xy-y-fSZ 

3) . ^n^it^g§i:LT©/^^->v>y5^y 

[0 0 4 8] ;^^-yV7^y^'g|54 2tC*3V^Tfi. If 

T.^^hmmmmt^o cmmR&tLxn. i 
?c^-f7. i^ymmRm'pmmimmit (w l r ) 

^~y(D^in^ww\m (mimm ozmo' ^ 
^tb. ncomm^^om 1 =- 1 o g o'xm^rc 
m^mmtLxmu m±^p^^^-ytm^p 

A^-y(DX^^ Viimu^^ibf^^-y^^y^y'^'^ 

tT9o 06(7) (B) liiKD/^^-yv-yf-yyCjaa^ 
^^tmX$>^o CC-e. ktl^^'^-y Aii I Oms e c 
~3 0ms eclzm^if$tltz7tiy^T-^mWL 
^^F;Ui!LT {al, a 2, a 3. aU T*? 

ti. ^mwm^3S(Dm$=^pf^'^-yBii ibi, b 

2, 5 3. bj} -ea^-To cn?)/^^-yA, B 



(7) 



11 



( i , j ) mmt 

F = Ci , Cz , Cs , •", Ck , 
[0 0 4 9] trji^c t/c. a i i: b j (07.^^ h;I/l^ 

m^d (c) =d (i, j) tt^o /^^-yv-y^y 

s ( i , j ) 
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••, C« Ck = (ik , jk ) 

[0 0 5 0] 
[iJ3] 



g(i-2,j-l)+2d(i-lj) + d(ij) 
g(i-l.j-l)+2<i(i,j) 
g(i-l,j-2)+2d(iJ-l) + d(i.j) 



[0 0 5 1] u©j;9{c#.^;^^-yi;S4^^^l 7 
P-A (10msec~30mse c<D7o>y^'T-^ 

[0 0 5 2] in^. xts'^^-yK-m^m^'^'^- 
ytmm^i (xr^^s 2 4) . kti'^^-y^'^v 

TbTcm Ur-y/S 2 5) . ±iBXx'yys 2 S'xM 

0. f fc-iicr§^'^^-y*^fen{f. (A) fOT^ 

(7>T'y^S2 7) o ^LT. lasg^g*^ 

ttcti, /^?-y7 7f-yya54 2j:0±WgP2 20 

I N T m-\mmm)^mt\.. c nfc ^ 0 ±»gi5 2 

2 im^Wtmio Tcib ?Ef^-htP¥fs-VX DIE 
il$iW2 8fc35iMl^^JI?> (Xr7:/S 2 9) 0 t 
fcl^^^'filti, i»g|5 22cDPA4^-hj;D ^S^gP 2 

[0 0 5 3] l;l±<Di:vlc^ ^P)^-j-t-iy^m^Pp^ 

>y -fe - i/mmmmm^ e. 1211. iiiiD-r § ^^ic nait 

4$ /c 6 ^M0im?r 



[0 0 5 4] 4*5. &.±(Dmmx^i. K^n^^ntcin 



t^myfvyfmmmm^^mm\^'^i.(ot 

(1) f^^:^-^mmt^.m^B^p'^rdmm^ 

(2) /^^-y-^^i-ymmmmmmm^ 

20 It^o 

( 3 ) ^mnmiciif-f yt^it^tcubwrniE^n 

[0 0 5 5] EP^> *^2^)im. ^^^ri/'^;Hi 

30 y^y9y^'mi^^^P(Dm.miOo 

[0 0 5 6] 08{C*5V^T. tt'^^^^Otl^ibXtiZ 

ntc^pm^M. % 1 7yy8 2(cA:'3?n5o 

1 7>^8 2©|±J;b«m AD/DA^^a58 4(DiS 
^ANALOG I NtCjil^^nTV^-So ^/c. AD/D 
A^^gP 8 4 OJS^ A N A L 0 G 0 U T i:^ 2 7y:'"8 

:/8 60ffi:^^?{i:Xtf-;^j8 8ft^g^ic$nTl/^5o o 

$19. xS^'^;Hb$nTv^;5^^fi^{i. ad/da^ 

8 4 (C T 7 1 a ^li^lc^i! L 2 7 y y 8 6 fC 
40 jM5.n. ig7y:/'8 6TtilsLfd^. 7.\i-ti%B\t^ 

[0 0 5 7] AD/D A^^aSS 4 tTi/^Mn^^^ 
mm\i. iS?PCMI Ni:SS?DT. i^^PCMO 
UTt-^^DR. ieS?C LKi:uS?S C LK. F S 
R«?F S Xi:iS?R F S^iS^T F S i:*^^tl^tl 
^^^nrv^T. AD/DA^^gl58 4T'rJ/*^;L'^^ 

ti^.tcm^^''J^M%^m^ 9 0 {c^gj^ u/i: 0 , -f 
^ ;Hf ^iaagp 9 0 xm^t nrcM^^ a d / d a ^ 

mg|58 4tC$EiM%t79o 
50 [0058] ±IBt y ^ )\^m%M^ 9 0 OiS? ADD 
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R E S Sti, ^ W^y77 9 2 0uS?ADD I ^^2/^ 
7 77 9 4(0«?ADD HCglig^nTV^So tfc. r 

9 2(D!^^DATA I i:^2;^'y77 9 4 0iS?DAT 

A I izi^mtnx\^'^o Ti^^Mmm^9 oo^n 

^tliS^RD, WR, DMSti, ^ 1 /Vy 77 9 2(Di^ 
?RD, WR. BMS t^2M«v779 4©SS?RD, 
WR. BMSfCgfii^nrv^So 
[00 5 9] ^l^^y77 9 2©iS?ADDOi:^3/'J 
•y7796©JS?ADD0i:mi7{^U98©ADDR 10 
E SSi&^ tmm-^tl. ^WVy77 9 2©4^?DA 
TA0il^3;Vy77 9 6(DSS?DATA0i:^l 
U9 8©DATAi^^i:ft^SiE$nTV^5. I^^C. ^ 
2/^y77 9 4(D!iS?ADD0i:^4/^y77 10 0© 
iS?ADD0i:^2p{^U 102(DADDRESSi^? 
tffmmtn. ^2/^y77 9 4©iS?DATA0i:^ 
4/^7 77 1 0 0CD4ig?DATAOil^2;<tU 1 0 2 
©DATAi^?t*^gfi^^nTV>;5o Sfu, ±12^1/^ 
>y77 9 2i:^3/^y77 9 6(D^C Si^?i:^l 
U9 8(OCSSiS?i:*^^^^n. ^2/^y77 9 4i:^ 20 
4/^y77 1 0 0<DC Su^^ i:^2 U 1 0 2©CS 

[00 6 0] 0 4<7)«g?ADRBti. 

>y77 9 6©4S?ADD I i:^4/Vy77 1 OOOSS? 
ADD nc:g^$nTV^i)o ^fcs ±»ai5l 0 4 ©a 
^DASa. ^3/^y77 9 6©SS?DATA I il^4 
^^y77 1 0 0©4S7DATA I iZ^mtrLXl^^o ± 

mm 1 0 4 (D^n^m^ i r , i w{±, ^ 3 /^y 7 

79 6©4S?RD. WRi:^4/^y77 1 OOOiS^R 
D, WR(cjtil$nTl/^?)o 30 
[006 1] ±$iJ2lg|5l 0 4©a?SB 1 i:iS^SB2 
a, T3-^l 0 6©SS?Ai:4S?B{Cgfii$nTV> 
1.0 CCrn-^" I 0 6©iffi?Y0ti. ^1/^777 9 

6©i^^Y ni^2/^y77 9 4©iiS?CEtC. 4S?Y 
2«^3/^y77 9 6©iS?CEfC. i^^Y 3^*^47^ 

<y77 1 0 o©i^?c Eiz^n^!hMmi^nxh>^o 

[0 0 6 2] f rc. ±IBri/"^5?;Hf^5aag|59 0© I 0 
RiS^ti. ±»g|5l 0 4©I NT4S?tCjii^?nTI/^ 
§0 1 0 4 © P A 4^- hiS^ (i. ^^Ngs 1 0 8 40 

icm^nx\.^x. mimm^mst^o trc. ±m 

i)^ 1 0 4 © P B K 1 1 0 

M^nrv^^o ^LT, 0 4i:^€'J;^-h 

U-yi^"l 1 2©F^ti, RQi:4S?I NT. SS?S 

I oi:is?s 1 0. i&^s c I tn^^ c IK tmmt 

[0063] Sl>'Vy77 9 2i:^2/^y77 9 
4©a?BF{i. ISai^l 1 4{C^i^$nTl/^§o ^ 
LT. ;:©iiai5i!?§i i 4Hi:^IiS^i:±^|JWl 0 4© 
JS^FBA^jtii^nTl^^o '^{c. c:©J;9^1ifi!c©r 50 
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[0 0 6 4] ^4i)fC. fi^^t- FT'{i^ 4^->t>-F 1 1 
0(DREC7.^'y=^m-$n^t. ^MM^l 0 4{i. 

?Bf^-hmi:xm^mPhm^Lx. ^3^^y77 

96i:^lA-y7792>&ai;TTV^^^ Mm^M^ 9 
[0 0 6 5] HHX. ■7^^6 0X^XtlLrc'^Pm 

8 4{Ci^e,n. I^AD/DA^^gPS 4T?7tD^Vr 
v'^?;l'^^^n^o C©AD/DA^1^g|5 8 4lCXrV 

^PM^^l Oms e c~3 0ms e c©7o>y^r- 

^icttabrcik. ii©7"n7^T-^';^^e.CELPl5^ 

[0 0 6 6]-:^. 1 0 4 iS?S B 1 i: S 

mi^^yy7 9 2(DCEf^mmm^. ^<Dmi 
A >y 7 7 9 2 A^T- ^ ^^itMtt 5) n i. <fc 9 1 -r § 0 

[0 0 6 7] ^LT. Tiy'^m^!m^9 0lt. x- 
^fi^^^jiCT^^fkL/tx-^^^ W^y 7 7 9 2 K 
^mt^o ^1/Vy77 9 2ti. ^l^^rU9-8tC© 
r-^^gjMUm iS^BFcfcD^^UfCr-^^fe 
i^LfcCt^fe^^ii^^iMilgPl 0 4©EBffi^tu 

[0 0 6 8] uniCJttX. Wm3l 0 4li. i^?S 
Bl, S B2©M^^JI^ili:fC<fcD, rn-^1 0 6 
©SS^Yl, Y3<tt)^2^^y7794i:^4^^y77 

1 0 o©c Ea^^c»ji^^MO^ r-^'Atii;']*^^ 

[0069] •?■LT^ ^3>'^«y77 9 6^H:T^l 
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